Novel molecular imaging of cell death in experimental cerebral stroke.
Cell death is the basic neuropathological substrate in cerebral ischemia, and its non-invasive imaging may improve diagnosis and treatment for stroke patients. ApoSense is a novel family of low-molecular weight compounds for detection and imaging of cell death in vivo. We now report on imaging of cell death and monitoring of efficacy of neuroprotective treatment in vivo by intravenous administration of the ApoSense compound DDC (didansylcystine), in experimental stroke in rodents. Rats and mice were subjected to a short-term (2 h) or permanent occlusion of the middle cerebral artery (MCA) and injected with DDC or 3H-labeled DDC. Fluorescent and autoradiographic studies, respectively, were performed ex vivo, comprising assessment of DDC uptake in the infarct region, in correlation with tissue histopathology. Neuroprotection was induced by a caspase inhibitor (Q-VD-OPH), and its effect was monitored by DDC. Following its intravenous administration, DDC accumulated selectively in injured neurons within the region of infarct. Caspase inhibition exerted a 45% reduction in infarct volume, which was well reported by DDC. This is the first report on a small molecule probe for detection in vivo of cell death in cerebral stroke. DDC may potentially assist in addressing the current "neuroimaging/neurohistology gap", for molecular assessment of the extent of stroke-related cell death.